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(57) Abstract: The autofocus response characteristic can be improved. An image pickup sensor performs exposures (exll,exl2) 
(C of Fig. 7) in synchronism with a video vertical sync signal (VP1) (A of Fig. 7). A camera signal processing part reads an 
image signal obtained by the exposure (exll) at a timing (VR12) (D of Fig. 7). An AF detecting part derives the high frequency 
component of the video signal corresponding to an AF detection scale-down gate frame (which will be referred to simply as gate 
frame hereinafter) at the timing of the gate frame, then rectifies the derived high frequency component, and then produces a focus 
evaluation value immediately after the timing of the gate frame. An AF module receives the produced focus evaluation value at a 
timing of AF module (21) (F of Fig. 7), then produces such an autofocus control signal (LD22) that the focus position gets close to 
an in-focus position (G of Fig. 7), and then moves a focus lens based on the autofocus control signal. The present invention may be 
applied to a video camera. 
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[oooi] *mm&. *—b7*—*xMfflmm&£x$jrm, wmm&. m^^u^Mz. 

[0002] mite, ^^©^^^©Wj^WSr^-t^/ny^H-efcSo 

[0003] X— AW^X2*3J;tr7*— ^w^X3Sr^tpV'^X^i3y^iH: % 3fe(i~J&*3*> % $t 

^#WBfe4fe)& N WL&r£>y-4K*M£ltZ>o HMfe*fe>i^4ri. CCD (Charge Coupled 
Devices) — i^-f -^C-MOS (Complementary Metal Oxide Semiconductor) — 

[0004] ut^rn ^%mu5fe, mm^^^i^oxts^tit'Mmt^n^ y-irfy-y? 

[0005] ?— h*P6tt, A#&h,fclfctefi ^-©5*>^ ^fc3£J££:h,;fcWffirt©^*feffifB# 
fc*B ^ -^-(D^^ttmUTAF (*— V7*r— #X) m&M7te.ftt>1rZ>o AF$> 

*jh^3§E*&&LT:*-— V7*—M \c&W3$k ^fWft Sr£*fcU #^7=< ^ h-n - 

[0006] ^9=»^hn— 5>8te, A^J§R14^^A^J$tb5^^^T/V7^— #;*fg^cfl X 
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[0008] ^y=3>hti— ^13te, #^ff ^«5^ibA^£;frfci!Wf ^-^eyi3a^ 

-B#tEtei-§^^^, «-?r;n^^mu f^^(i^f) icm^u 
[0009] ^jfecoif^^^Ti*, mM.^^^hnhfi^mt^(Dmn^^^MM 

[ooio] rr-e, ^— ^^cov^TP^^-I^M-f-§o 

[0011] |2|2te, Hl(DAF^fP7^^m^$tL^-h^-^^^^^M^Mft^ 

[0012] IH2J^$iv5J;5^ 37;*— ^W^X3(D7^— #J*{£g^far;^fa^near7J(nk 
^fc^*near7J^R]^^far75•^R]^#»J$•^^TV^<i! N J^OM^^fWitte, ^A 

[0013] fot, AF^v^— /P8ate\ AF^^^Z^^A^^^^^IfWS^^^iA^-, 
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&ftim:% 0 £fcr<D£^\ AF^ri/=L' — ;v8a(i, *Mfe<T)7*~^7^vMf^hfrmv.m. 

[0014] E|3CO^n— ^-^r— h^#^LT, AF^e^— /V8a^J;^7^— ^1/^X3 

[0015] ^5/^S1^5oV^, AF^^a- /V8a«, AF^^fP7^^^^!?«t^«9iA 

[0016] ^5/7°S4^*dV^-C. AF^v'a — /V8a^ ^7'!i^|C#^7^- *^fif<Z)^ 

[0017] XT^S41<Z.$o\^X, ^^y^^#.§^— ^7^{ig(D#tl)^fft?^^— /V 
K-e^V^^IJ^^tL^:^, ^^yXS6f<:ji^ AF^v^-/V8a«:, P^Vls? 

[0018] ^y7°S5^^^^7°S6(0^a(Z)^, ;*^yXS7^:JoV AF^a- /V8a 

[0019] i<Dj;5^ AF^ev^— ;vsa\i^ :7^— #^^X3^^Xy^X£i^i^J;<9 
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[0022] 7^-- ^^i/yX3<o7^-- 7J^{£Mte, 7>r— /^k^l^j^^t^^ «7^-^y 

[0023] JR^^K7^^12{*, ATj^tb^i^^ff^Wff -^VP17^VP4^H?)i$L-C, 
[0024] yM^ff ^a§|35«, ^3feexl^J;«9#^tLfc^ff ^H#^Jt2^^0#^iJt3^1? 

o^^^vR2-e^mi-(Bi4(DD) 0 mn^, u^m^n^n^ myte^n 

Mex4^J:^#^fc^ff^^tL^(7)^$^VR37^^VR5(^^^VR 
[0025] ^-C«, EI^{MlB§i-5^, y-h$|56^V^, *l*7\t ^MM5^A7j£ 
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[0027] AF&&W7lZi£V&J&£tl1t1&&fWfe l t&* ^9=»^hn— 98©AF^a— 
[0028] AF^ev'a- /V8att, AFtfe^^— h#<D^>f^^<DiiL^(J:^$tbfc^^CM 

^r^V^XK7^^9^0i^i-§(g|4(DG) o HMUl^ AF^eS**— /V8ate\ AF^ 
VPScD^^^-e^AF^ev^.— /VAF3(D^^^^t?^«9)i^, ^—^l^X 

[0029] l^XK7^9te\ A^J&ttfctf— K7rf~ ^fta#^-^LDl^r^LD4l21^<5v^ 

[0030] ^Cicl, 815©^^^^— h£#^LT, BlK^lf^^^^^^llCDlbf^^O 

[0031] y&^ai'hn— ^8}3\ ^Jtld^e>^Jt2*-C(DS)iK, B#£!|t2/^£> R#£!|t33re<Dgl3 
NF*It3d^l^*|t4*WSBra, *5itJ?H#^Jt4d^B#^Jt5*-e(Z)W^^ liMtlM 
IHWff ^-VP 1 7?;MVP4£«#* W5MVn 2 ^^r^^t±i^« (05OA) 0 i<D 

[0032] 7 if— #XUlsX3<D7*~ %X&Mfc. ^Y^^XW^fhX^O , 

B) 0 

[0033] «Hfe3(f J f : K9>r^l2tt, A^$4x5i*^MI^SIfi-^VPl7Ir^VP4{c|^SibT, 
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[0036] AF$t$£g|57te, A^^^j!fclfe^#Vl©SMife^Sr, AFlfcfty— Mfc©^ 
5^-e^«9WLT«ESt«^b, ^--h^-^^^^^^^l¥M^r. AFjfci&y 
-h#(D^^y(Dii:^^^« 0 ^MSfe AF*|«7te. A^§^fc^#ft-^- 
V27^V4<Dif5Mi&^^ AF&jfty— F#©^ymW0 ffiLTM 

[0037] AF^§|57ic:j;«9^$tb^^;fPM^. #^=3>^ti— 78<DAF^i?~— ;VS 

[0038] AF^e^a- /V8att, AF^^y— 

fg^ AF^^a- /VAF2<Z)^5^y-e^«9jA^(g|5(DF) „ ^7^V^X3(Z)^ 
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[0044] *^0j!^<Z)J:5^^^^M^T^$tL^(D-efc<9, tf— 

[0045] ^k<d^-- h7*-*xmmmm^ mmmMMmm^nm^mm^x^ m 
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[oo47] ffrtB^fis^, WL&mz£9M&&titzmm;<DWLfcm^<D5ib. w^htitdm 

[oo48] *&w<D*—h'7*—*xMffljjmte, m^mmmmm^mm^mm^x, m 
m^mmmm^mm^axmm^m^mmx^^m^ir^m^T^ 

f&x^yzft&iz^ mmmm^nm^mm^m.mmb, wm^Ty^mmi- 

A<Dm&&ffitc~rm&. m^mmmmm^mm^mmA^b, m^^y^^m 
mKx^mm^^ir^mm(DmmBm(DmM^mmir^b^wmbir^ 0 
[0049] ^mw(Dmmmmzmm£tix\;^y>vy*7j±n, m^mmmm^mm^m 
Wbx, mmmmnm^romncD {i/mm*)fe(onnxw^fo*Wim-z>M 
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^a^yta-^ictr^, m^mmmm^mm^mmmb, wm^y 

[oo5i] *mwK&\^x^ mmmmmmm^mmKmmi^x, m^mmmmm ^ 
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[oo52] icxtift, ^—bya—jj^&m^trzz-b&x^ ^—v?*—** 

[0053] mimM^T^^^^mmm^-rzfn^mx^o 

m2^—hy^—^^^fmMwmiu^mt<Dm^irmxh^o 
m^^-^^u^fD^mmm^m^nmi-^y^-^-bxh^o 
m4mi<D\fr^^9(Dmi^mmir^4v^^—bx^ 0 

[05]Hl(Dtf^^^(Dm®^!l^lb^t^Mi-§^-r5^^--hTfc^ o 

m^mm^mm\^tt^^^^(Dm^m^^y^^mx^ 0 
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[0054] 1 vyX^Py^, 2 X— J^>X, 3 ^l^X, 4 W&t^, 5 

*^7fftMl^, 6 MfB, 7 AFtfejftSP, 8 ^9=»^hi3— 9, 9 ^> 

xkxy^, io, ii x 12 ig#it^KX^, 14 a^§r, 13 ^y=: 

VHn— 9, 21 iMS^-rMX^Xy^XAF^v 5 ^— /V 

[0055] fiJLTlc. ^K^Hii^^^ov^Eiffi^ML-ci^Ki-^o 

[0056] ®6{3\ *ISWS^fflU^^^9©»^0!ISr^^n^|g-cS)5 o ft*3 % fi£ 

[0057] AF$ti£g|57te, iS3t*3te£;fafc§*<fcfi ^O^MSE^Sr^UWU ^frSrSEfcfctfc 

^•i^ji^XU^XAF^ev 5 ^— /V21 (J^T, fl^AF^^- /W21^i~S) fctfj 

[0058] #^=^hn— 78(DAF^v^— /W21«\ it&j®*3fe$;fafcl!fcflfc'fi -!§-35»£>&JEjfc$*L 

[0059] AffcWfcteU AF^i/a — ;W21il, 17>f— /VY<DMT$feK. 7*-*J^l/yX3© 
:7*— ^^gW^.far^l^^^^near^f^^^S^^^^Xy^X^lgWj^ 

4£r i i (9 ^ v ^^mm-ei* £5 fciflMfe* W9-4>* 1 2&mmirZ> 0 
07*3J;^EI8(D^5^X^^— bSrffiv^H3*-t-5J;5J^ #3&BH-er*, 1^ 

[0060] M/» ; ey^>fo-722[4, TJ^ff #^ff|S5a>£>A#$;iT/;fcu l^f— /V 
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lemmas* ^c^/ig^^y='^hn-722{i, mmm^m^^nhfitz. 

v\, 

[0061] H7©^5^^— h2r#ffilL~t, mQ(D\fT^^^y(omm^^^Xtm 

[0062] ^^=3^hn— 78«, B#^Jtl^^B#^Jt2*-e<DW^^ I$^t2tf»kl$^t33re0>81 

llOfflfl^VPl 7?/SVP4^«§^R7V^ 1 2 K^fi^fb^tfT^ ( 0 7 (75 A) 0 ^© 

[0063] 7^— ^1/^X307^- ^^Slt, 7^— /VK^^-e$!lW$tbT*3«9, 

— /VK*3#^far77 ft^tftiearTj ft K3*KK&WlirZ> £5 iCftMW^^TV ^ (El 7© 
B) c 

[0064] Iti^K7^/n2ii, ATa^Si^^ff^Wff -^VP1^|r)^L-C, 

lM3rf&M»U B#^Jtll^^B#^lJtl2^-C(73fi!^, *5j;r^H#^Jtl3^^B#^Jt2*-e(D 
ifl, S3feexll, exl2^tL^rMT^^(IH7(DC) 0 

[0065] IrMI^, JR»3ffW9>r^l2tt, A7J$tb5lfe^SiiL|^SIffi-^VP27!rSVP4^ 

frh\gfMt3-£X<DMf3, K3feex21, ex22£^;h^l4TtH^ H#^Jt31^^B#^lJt32 
*7?(DWrH^ *5itJ ? B#^Jt33d^0#^Jt4*-e<Z)^rBl, ^feex31, ex32^tL^tL 
^tM\ B#^Jt41^^0#^lJt42*WMr^, *5iI^H#^!lt43^^B#^Jt5^-e(Di^^ 
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[0066] #p<5Hf ##yS*fP5tt\ S3feexll^J:«9#btt7t^ff ^B#^lJtl2^^WJt2^ 

B#^lJt22^-e<Z)^-l'5^VR21-e^|iii-(|2l7(DD) 0 H?l$fe #^5Ht «fJM5 
fi. ^ex21, ex22^j;«9#e>tL^:l* : #ff ^-T5^^VR22, VK31X^:fl^ 

nm^mu m^te^i, e^32i^nhnfcmmm^^^>^vR32, vr4i-c 
R42, vRsK^-r^^vRsittiii^-fr^-e^^Sc^ffi-ro ^yagis 

5^J:^^m^nfcB*Mf^^, ^/il^^y^^hn— 922(D^y22a^— 
[0067] ^/^^y^^hn— ^22«, ^7^ff ^a$|35^J;«9^m$tt^y22a 

Mfttt. ^/jS^^ey^^hn-722^, ^-r^>-^vRi2-e^^m$^ci*#{t 

[0068] yM7<f ^a$|S5^j;(9^m$^fc:i!fe^{f ^te, h$|56^t±i^$^ 0 
[0069] AFt&fegB7fcJ\ ^-r^^VR12-e^^m$^S*#{f ^rtbM^j^^ AF^ 

AFm&?—v^(»^^7(omkK^f&-tz>o mmz. af^§p7«, ^-r 

5>-^VR21, VR22, VR31, VR32, VR41, VR42X^:th^:thWt^tii^thfc\^:j^. 
[0070] AF$|»7^ X^^^thtLMMfWrn^ JJTty^Yv— 78(DAF^^a- JV2 
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[0071] AF^ev^— /V21te\ AF&&?~b&(D#4$>y<DW.mz&&&tl1tteJ&m6 

U ^£^X>W^9^ffi7Ji-3(H7<DG) 0 IWHH^ AF^a— /V21te, AF 
tfefey— h#©^5^0iiC« ^^^tV^^IMfi:^. AF-ev ? ^-/VAF22 

J:5fctf— K7a~ ^^$iJ»ff-^-LD3l^^b, ^;ix£i^XK7^9^ffi7J-r3o 
[0072] l/^XK^MV^te, A^^tlfc^-— ^$!JWf ^"LDll, LD12, LD21, 
LD22, LD31, LD32, LD41, LD42t^^V>T, ^ll<D!gglJj^f|j!j#PU 7^ 

[0073] m8<D?4v^^— b&mmi^x, metD^^rx^cDm^m^wim^ 
, i/2y4-^mmx^^v>^mmmit>fi^m^(Dmmz.^\^xmn^o 

[0074] #^=^bn— 78(3, H#^iJtl^^H#^iJt2*'C^)W^> R#^Jt2^^R#^Jt3*-e(DW 

mmm^vpi7b^vp4&M^m^94sn2^n^timt)irz> (I38<da) 0 z.<d 

[0075] 7^-- *^^yX3©7^— y-(— svym^xmrn^tixte*), v*y*v 

B) Q 

[0076] s«§T-K7-r^i2te, A7j$^^f»ii:^Wft-^vpi^^)»L-c, 

^mti5frb^mti6-£x<Dnm, ^^ximnti7^b^Mt2^x(Dmm, m^te^i 

[0077] IHtfe ^*^-K7^^12«, A7J$^^:f»[i:^)Wm^-VP27dMVP4^ 

ihwut, m^^4^mmu mmt2i^b^mt22^x(Dmm. mmt23frb£? 
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Mt24£V<DM m , 9$Mt25fat>9$Mt26&V<DM ffl , *3 X «£ijt27^ib0#£ljt3£ 
-?<DMffl. 8l3fcex217Ir^ex24Sr^rtb j ettfT*3*x \%Mt3lfabmMt32&r?<DM 
ffl, B#^'Jt33^^B#^lJt34«(D^^, B#^iJt35^)^^!|t36^-e(D^^, *5«fctM# 
Mt37frh£?Mt4^<DMr3. »3feex317^Mex34^-?:tv-?:WT^-fr, B#£ijt41^ 
feB#^lJt42*-C(Dfi!F^. B#S'Jt43^^^lJt44*-e(Z)fi!P^. B#£iJt45^B#£iJt46;£ 

-c^mm. &£Tfmmt47frbmMt5^<DMm. m^^4i7b^ex44^ti^:ti 
[0078] ^-mmM5i^ m%^n\z.x.K>nhfitz.mmt ^B#^jti2^^n#^jti4 

£-C(7^r$^VR12-«^mU ^exl2^J:<9#^fc^Mf^B#^Jtl4d^ 
^«Jtl6^-e<D^^>-^VR13-e^mU ^exl3^J:«9#^tL^i^ff^ 
B#^Jtl6^^B#Mt2*-e(D^5^VR14'e^mb^ »3feexl4^i«9#fettf'|!^ 
f^f^«Jt2^^B#^Jt22^(D^^^W21^^mi-(Bl8(^D) 0 ^|#^ 

R227I/MVR24, W31^;h^tLiE^ffiU S3feex3l7!;^ex34^j;«9#^^c 
l?&#{l^^-f^^VR327?/SVR34, VR41~(:^tl^:tim^W l U &£Tfm%:ex 
417b^e^44\ZXVnhtifc^:mt^-^4V^^VR427 t }^VR44, VR51 (^f^ 

^vr5 i « m^-fr-r ) •e^timi^mto x^ym %-%mi®5 k x <o m^ntz. 

I^Mf^«,^/^X^y^^hn-722(D^y22a^-II#W^fBti$^o 
[0079] ^/^^y^>-hn— ^22te\ ^7^ff ^ag|35^«9^m$tL^y22a 

^W^TS^U;^ §«ff^Vl7!^V4£#3(II|8<DE) 0 
[0080] ^^/aS^^y^V-hn— 722{*, ^-f5^VR127?/^VR14, VR21"e 

^n^nm^w,£ntc4-D(Dmmt &&&j&rz>i>\ &&v^ wr ^2o<7)tfc 

mn^m^. ^M^^VR12, VR13-e^-€tL^m$tL^^ff ^-)^^ 
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^i~^J;5^bfc«9. ^^^VR127^VR14, VR21-e^r^tvfc^- 

v\> 

[0081] #^5Hf ^a§|55^J;!9^m$^cl^#{f ^-h§B6«>£ij^£;Jv5o ^ 

•era, m^Mm-rs^ ^- h § P6 ^^v^. ^mmsfrhAtitsfhfzM: 

[0082] AF^»7te, ^-r$^VR12-e^^m$^^ff ^rlSM^c^^ AF$| 
5:^VR13, VR14, VR217^VR24, VR317^VR34, VR417!?MVR44-e-?r 

[0083] AF^|^$|37^J;«9^$^fc^^l¥WS:{*, #^=t^hti— 98®AF^- ;V2 

[0084] AF^rv^— /V21te\ AF^Sty— Yi^94K>?<DW&K$&£fl1ttemtffi 
AF^-^a- /VAF13(D^5^-e^<9iA^(H8(DF) „ 7*— #;*l^X3<£> 

U ^rn«rW>'XK9>r^9l!:m^7*f*5(08©G) o Inlflfe AF^a- /V21te, AF 
h#©^5^0iiC« ^^$tv/c^^M«, AF-ev ? ^-/VAF14 

[0085] 1/^XK5MV^9^ A^J$tlfc^-— ^XftWff ^-LD117!»MLD14, LD2 
17?/^LD24, LD317?/^LD34, LD417^LD44^S^V^-C, *e—?ll<DfflW}& 
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[0086] EUiicfevvctt, imomm&wnnm^rK^^ 2mt.tz.\tAm(Dmunmm: 

[0087] &4b\ J^_h«o^-c«\ ^/h^^y^^«§^:§J:5i-byt^, -&-f 

[0088] £i_t<D£?K^ i^—;w<Dm^m^^mwcm<D^Mm^n^tKx<o, v? 

o 

[0089] ^5b\ $X±.\Z.$$X t^^v^^F!)^ W TfftKUt/^ *f*?#;V7&;VU* 

[0091] g|9^^oV vC„ CPU (Central Processing Unit) 101 J3\ ROM (Read Only Memory) 1 
02^fEH^tuCV^7°ci^A, ^cf*|B'[tSR108^^RAM (Random Access 
Memory) 103^n— V£tl&ri?7M^fe^X&m(Dmm:%fr~t'Z>o RAM103M 

[0092] CPU101, ROM102, *5J:L^RAM103«, s^lOA&^X^^Z.Wtn&flXX^ 

[0093] Am^-r>-^^^i05^« N ^— K ^^^£<9&&A;^i06 x 
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CRT(Cathode Ray Tube), LCD(Liquid Crystal display)ft£f ^ftS^V^^/W. M 

[0094] Atii^^^7x- X105\a%~£fc, ^fO^CTK^mO^^tK 
TfBH$|S 108 \Z.^>^Y—;V^fh^ 0 

[0095] Aim,tz.—M(D^m:y'7Y^^T\z.xjomn ^^m^-^n, wy^h^^r^ 

[0096] ^(DfBiii^te, |E|9^^$tt^j:5t-, mm^fctmm^ ^—*f\Z.zfn>fyJ>3£ 

^ (MW^) Sr^tf ) , %*f^V (CD-ROM(Compact Disk-Read Only 
Memory),DVD(Digital Versatile Disk)^t?) % %TfcWr&9 (MD (Mini-Disk) 

[0097] 2fc*3, #BI§»l*Ci3V vt\ iE^^^IB^tb^^n^A^IE^i-^^^^^ 



WO 2005/085928 



PCT/JP2005/001393 



m^mm 

n) fc<Dmnx^w-*m.m-z>m.m$b, 

m^mmmmm^mm^mm^x, mmm^mmmm^mm^ a/mm. 
n) fe(DMMxw^fo*nm-%Mm*Tv-7t, 

mmnt^^iyy o <DmmKx^w^rbfc.mmmmfmm^^^x, mm?* 
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m^^mmm^r<Dmm^mmvx, mmm^mmmmm ^ojsi© a/mm 
n) ^(Dnmxm^w-^nm-^m^'T^t, 

—^^u^x^xx^m^^^m^mm^^ir^^^yyt, 
mnm^^y^(»^m^vM^sfhtdmk 
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